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Abstract of JP7264842 

PURPOSE:To reduce a chip area of flash 
memory, etc., including a voltage boosting 
circuit to realize high performance thereof by 
reducing the number of stages of the voltage 
boosting circuits to shorten the rising time. 
CONSTITUTIONS voltage boosting circuit VB 
is basically composed of MOSFETs P2, P3, 
P5, P6, P8, P9 which are selectively turned 
ON by receiving a high level clock signal CK1 , 
MOSFETs M1 to N3 which are also selectively 
turned ON by receiving a high level clock 
signal CK1 snd MOSFETs P1, P4, P7 which 
are selectively turned ON by receiving a high 
level clock signal CK2. Thereby, when the 
clock signal CK1 is in the high level, capacitors 
C1 to C3 are substantially coupled in parallel 
and the upper electrode thereof is charged up 
to the power supply voltage VCC, and when 
the clock signal CK2 is in the high level, these 
capacitors are substantially coupled in series 
and the potential at the high voltage supplying 
point VPP is boosted at a time up to (Q+1) 
XVCC. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP7264842 



3/30/04 



^^ip7- 264842 

(43)^BUR WW (1995) 10/3 13 El 



(5D int. ci. • mma t?pwm% fi aufcterfWr 

H0 2M 3/07 
G 1 1 C 16/06 
II 0 1 L 27/04 

G 1 1 C 17/00 3 0 9 D 
H 0 1 L 27/04 G 

mffi# 5 fd(±iim) ja**jg<3R< 



(ZUiWW if$H¥6-75320 


(71)a j >MA 


000005108 








(22)mH0 WW (1994) 3J322EI 








(7i)H5$tA 


000233468 






• XT, • 7-f • 1^-7 »J > 












JjCgC«p/jN¥i|i"h7Joji:Bj5T H20»HJ 




(72)5»Pi« 
























<74)«HIA 










(54) (fflBOglN ^-JEEIhIJJS 



(57) mm) wsem) 

HNW1 IP-fflHli&VBfe. ^ay^CKifflyvf 

U^ft«»tT«lW5lK*>*»i: «*l*MO S FET 
P2, P3. P5. P6, P8, P9fc, i^Dy^OT 
CK 1 ®yvf i/^%St7rj81R(ftJ"*>tt»4:**i* 
MO S F E TN 1 ~N 3 il, ^Dy^ffi#CK2©/vf 
W"VUt*ttT»RISfc3j->Wli: ^tl^MO S F E T 
PI, P4, P 7 £ fc£*K4feftt*. £*tCj:U, * 
DymCKl^vfWiSWk*. *-W^> 

^ c i ~c 3 4iiHdstafeMii5i&LT-e©±j»fBffi«:fa 

V C C £X'ftm U * D y ?m^C K 2 *W V 
+ 1) XVCC*-t?fl>U±tfS. 




- 1 - 



1 

(aS#J® 1 ] m l ©*-< 5 >^-CiKKW»-3^Jte^$ 

jvc^m^. ±mm i.©*-f ? >-ytwMis*^m 2 
* ^a*. 1 (owmmtm 1 <o±aa«fJi^K 

&S-¥-®©-~#©iSteM 2 &v * L#Q«D±3B8«#R 

®ffl^o^t©rat*twp*i»»t t>n±aaas 1 ©* n 

cD|0 3 ©>W y f^&i: fei!rfc*,©-e&6 - i: 
[nfrfc® 3 ] ±I!C® 1 ©;W -y 

*©v-^&tf2fitta»*^ i <Dwmmz®-&an j t<D 

¥- h tr±|d^ l a>? D y *flflM)-f J: £H 

*5fer#*3tt*£ 1 #€#.©$ 1 ©MO S F E T fc, * 
<D\>~-X&±fiim 1 ©MO S F E T(D h* W yK*j!j£$ 

3ft l coy d >y y-fi V^-)\/^M yy^-^tr issiK 
'S W <5H 1 mWUXOft 2£0MOSFETi:^f>^ 

o. ±§a^2<A*^y^-j&<D^wi. *©Ki"< 
ytm i &v^Q©±3a&ffi^$©fl!i#©itiif^n 

©y- n fc±«a» 1 ©y n «y timtmzm 2 

®®3©MOSFET^tJ. ±1^3(0^^^^ 

swhfrti ^<Dy-7.*^i©isjJsme-:x{ii5i 
®y n y ^#s^> ywasK y^— y tr i 6g$sit 

ftSttS^S 1 i&mm(0$S4<DMO S F E T^<b&S*>© 

T'&s c: ^ -r mm. 1 2 

*}<mn!i}i"<juDmmz-x£ < utig 3 »y d -y y« 
-c, ±ia®i©7.-i'-y^r-®:© j en j e*tw^ fwb'w 
ssQ©.i.ja@a^©©-^©mii^-eti-€ r t^^$^-e 

©^*- h lc±Sa?B 3«^n «y 9&%£&ttZ>m 2 



(2) $W-7-2 6 4 8 4 2 

2 

£>fB5£>MOSFETrt>P>&U. J:ntl95 2 0>*-f >y 

©(o-en^nji. * <d h i ^ ^ uap qco i-sa 
m 2 <D«iSflS!Efc«£3 tv-e©y- h i xt*^ 

3 (D^ □ v MmtgttZm 2 ^'it£M©|g 3 ©MO S F 

ETfrbtzo, ±aa$3©*-ry*^&©*n* r ftk»; 

4 yfm i ^v>uigQ^±^ffiT^©^j©m^s.tc^ 

4 ©M O S F E T frb tt S * ©t**) 6 d i: 4 fttK 

jEtii, ±Ba 2 jiy- =e y -t ;w©^#ii<^iRrX 

[000 1] 

Lg|g±©ipj/B^ c:<o^iifj{i^n-:ini»i(if!yu, ma 
n 77 y -y^^E y izfimznznmz&^&'&tt 

(0 0 0 2] 

Hi^©^] 2 Jf V- hifi'^ ^ y -lr^W>m-T^{- 
y*— Kflfft A ft^Sl L/iV N*3»J>6fli-1BSKSa© 7 7 

vwz.pm.atw +5v<DmmiEiv ccz&tizzffl 
+ 1 2 v<Di^m;:i-:v p pft]fM-rs©9^«k 

[0 0 0 3] *ffiS!©^iEliaJSM--3V^t*. {J>J^{^ 1 
9 8 4*F 1 2 «^tI:BiaBf|5Hrf (Hitachi 
Ltd.) f&fj© fk^^ -f- • i*- • b- • DA 

y-h (HITACHIEEPROM I NTEGR 
ATED CIRCUITS APPLICATION 
NOTE) J 01 5H^8aa^^-C(/>S„ 
[0 004] 

^5:t>oT^r-V/^y^©" W&L&±MW& tfo) 
Wny^jHCK l £'.2W€>3«D:3r-W*y:$'C6, 
C 8^t>'C 1 0 t, ZOTMfmiZ* D >y ^<3^C K 2 
Ji? ft^(7St.^3^^A'^y^C7, C9^Cllt 



- 2 - 



3 

osfet4 u-ammtf— bmi&wtijR h ? >$>*#<d 

Wfat-tZ) N 1 4~N 1 9<DV-*Kffi-£2ftZ. $. 
fz, MOSFETN 1 ICD&W&SZftfry-VRW 
U^MifllSt|tEVCCfc*t&3*V MOSFETN2 

OSFETN20 $:^UT|fH:li!]J?8VB<D{ll^jSg^o* 

y »«ee{jw&& v p p Kttea nz>. z <DM®j£m&& 
vpptfmni&mtiLt ©raw*, fwi^i^ 

[0 0 0 53 #f/^C6, C&RXfC 1 0©±tf1E 
* D y ^#S3>C K 1 AWttV SSOJUOV 

<DD>>U"<;W:3jh.Si:£, vcc-vth (ict-, 

VCCltWRMlEVCCCDfl&ftit&U VthliNft 
>*;i/M0 S F E TOU» V^ttfBUitftl-. J^TImI 
ffl) , 3 VCC-3 V t h&tfSVCC-GVt hCf 
ttfFttjfHttStk * D y9W}C K 1 A W^JE V C C 
©J:5&^l/><;W:$*W&i:S. 2VCC-Vth, 
4 VCC-3 V t hM6VCC-5Vt hfc-WUfn 
WH : .i<ftZ. Jfe/c. **^>#C7, C9&tfCl 1© 
.LfflitS®^ 9 O y ^i-^CK 2 **n «? L"<7V£ 2*15 
fct, 2VCC-2Vth, 4 VCC-4 V t hJSctf6 

vcc-6vt htz^-n^^^n. tvyzm^c 

K2iW 3VCC-2Vth, 
5VCC-4Vt h&tf7VCC-6Vt hf^tt-eft 

l±7VCC-7Vt htezmt.w±.t>s®hn. Zft*£? 

2 V£>i«5®EEV P P*^<b*l5. 
[0 0 0 6] tZ.?,i)\ y"7 visa- <»M%ffi.it- 

fcvvt. i^fg|±{!^VPP(lf#f>tl^^lE^IEE©mffi 

©&$-? * 'J ^-JLEflJ* -^>#©3&fe Qilfli: "tS 4: 
VPPO = (Q+l) x (VCC-Vth) 
= (Q+l) XVCC- (Q+l) XVth 
tW). mffiWEVCC<D?mVCC<DQ+ 1«J:»JN 
ft>*^MOS F ET<DU£i<^WtiJ£V t hCDQ+ 1 

ttOftHS ififlfr^* U 7?y^*9f 
[0 0 0 7] -tf, |g]9(D|r.J£lHlgSm WAH, 

©, fflfttBEiWft^ V P P i:fcltS^IEm©If4V P P 



(3) f»f-7-2 6 4 84 2 

4 

JBitfC K 2 ©*J>& < 1 1 Q/ 2 -jM 9)V#&mt*>Vft 
5757^^') ©3f A mfflU i: & 0 . - *IK «£ 
[0 0 0 8] d©fgiyj©@fi<Jf;k ^KU-OKf ^"VrSSBS^C 

[ooo9] dcjwfioajK&fet^Ki-f co-fiucomnij^sr 

[0 0 1 0] 

©H®^ffi£3f5 1 ^l^Q©**^*©-^©^. 

3mtoiz*>tf.mt Q<ia©® i ©x-c y^-T-m 

i:, H l ^v>UlgQ©^i'^^^©{l!^J©^i:[6]Jf8© 
©Ha*S^(i^5 1 &V^$Q- 1 (0^-V^->^<0-/J<D 

WMtm 2 u^i q©4 t (Dii&ijjomMt (om 

[00 1 1] 

mn^i^'c^(o--^}(DmM^Mmwv. v c c *-o 

ir?t€L. ^' 2 <»V P <v j'fl^Wrjft znz>£ 
{J^^fcw^ftte*-^ (Q+l) XVCC^T'fl' 

laisft?: ftm- sin- «w«H7 7r^ty y 

(0 0 12] 

*vwffi&tmifrDffl&Kwxmtt*>. **** w 

$/ y 3 >© J: *> U 1 «8©iN9«sSStti±WKfiK$ W„ 



- 3 - 



5 

[0 0 13] EUKfcWt. y^yi/a.^ViX 
A R Y |fiJ|?|(D7j<ip^j|nI tl W L Tfidff £ *t€> j!Tr£!i!C 

©7- ni&i:. lEittriHit woTfia«n*/9fje»© 

BIBS ft*. ^^EUTlz-fMARYOra— ©IftBaH* 

ntcm&&.<o ^ * u 3 > h d h i*. mis 

1"S7- FliU::*ft^ft#Si*&£2ft; *<oy-.x«. 
{0 0 14] **U7WMARYfcflWrt-S7--Flfc 

ns. xt h* ^ra-^XDStfy-^M y^s s 
fcl*. X7HW^77XB*>f) i + lt?y h©Wff 
7 F VZMX 0 ~X i ti* t £ fcfc, #3:0 

»VB*^Br^©K1BEEVPP*«0«&*ti». *7c. X 
7 F |/*/<y 7 7 X B fctt. 7 F I/* X'JMTA X 0 ~ 
AXi fe5>UTX7Fl'7#^AX0~AX i 
ft Hi*»Iul^E C^f>i*X7 F IsZME X 0 ~ 
EXi*«M*tSftS. «C*J, KfltEEVPPtt. wiiimh 
£ *w5c v *** +12 V<D&5 & JtiRftttfiftttO* * & jE 
l8Ei:SftS. 
[00 15] X7Hl/^y77XBIt 

M&t-ZtiZtZ, 7Fl/7A7J«&?AX0~AXi4: 
^l/TWWn*X7H^S§AX0'vAX i fcJRU 
fi^rrS. *7c, 777^^^^^^- 
F t HtxZ t M*IW»IhII»E C*»fefl«ft**i«aiA 

x7Ki/*fl»Exo— ex i ftjftuaa*, isfs-rs., 

#fcfcfcKrt#7Kl'.X4S*X0~X i fcjfftftU x ^ 
KU*7*3--*XD2Wfy— **-f y*-S SlcMMi* 

[0 0 16] fffflSlKVBtt. IMi^fclffiBIBEfttttfl 

?vcc&/rumi&£ftsmm'vcc c^f 1 <7>m 
mm.) zttn, .mnwEvppbMf&u X7F 
i/^fn-^x Difct/y— y s s 

Cft££U. 75yfa^«iJ|*. 
ftSi^1&EV P POftflHKflftfcj&Kfc I/Gcvh vhH>*# 
— «Wffl0>75y>>a;>* i eyi:*:*. *«. fSiS^liV 
CCIi, WiriMn^tvfiev^ + 5 v<D«k 5 &jEttffi0 
mmfflZt 2 ft*. #JE08&V BOAMMtitft » 

[0 0 17] X7FU7"r3-^XDkt X7K^< 



(4) Wf-7-2 6 4 84 2 

6 

y77XB^WWMW»7H^fi#X0-vX i 
£7*3— HUT. ^ J 6U7U-fMARY©«7— Ktttilff 

T> KKSttS 7- mwmi k^Wi. 

+ i 2 * y i&fglE v p p t $ n. *WJr-mi 1"<jv 

immmti. v s s ($20>iffiWB£E) -^yovfcsft 

6. M^.'BU : e-h'^fct7^y-Hil§l©3afivI^ 
+ 5Vo3^tflHBBlEVCCi:;5ft f-OjHvSMW 
l/^WiHaMIWttffiVSSfcSftS. HbK.. 77'r>i 
//? ^y*TOre-Fi:£ft5i:i* JaWKWK**?- 

f*sw> KMMfflv s s i: £ ft 
s 9 - vmmmm tans. 

[0 0 18] y-W-yfSSli X7FI/* 

7^«y 77X B*^«iiift$^5^7 K U*ffi'4X 0~X 
i «:t3- Kl/T y t 'J 7 U-f M A R Y©y-^»S: 

y-7.i!SWDUA;Wi^llfe€{avssi:$tx5. *7c> 7 

^ &sy-7.^co^^7W*i!?'®£VPPi:$*v. j»ftg#wt 

/Sir * & y -7Jia{iD8J!iWm i: $ 2x5. 

[00 19] ^ ; EV7WMARY4«t51;' 
y hi!«(*> Y7.-C y f- Y S^Mv-fSN^^ y*)Vm> 
^y^MOSFET?:^UT, jl-jfir-yilRC D 0~ 
CD 7 HJlffl^S^fci'^^Mife'i^^tlSo C*l^(D7-r 
y ?MO S F E T©^- h f*JU^ 8^0^^^$ 
tl, Y 7 H U7r3-^Y D*>fe«tB"t* t*y 

y b«ai:iH : )ffix-yilSlC D0~CD 7 i;©IBI«:2!IRn5Hw 

[0 0 2 0] Y7HU7.-r3-^YDfI»*, Y7HI/7. 
7^-y7TYB7t)^^fii57 HU^m^Y 0~Y j ^fJ^&T? 

7JSSS-7-A Y 0~AY j &:frLTY7 H I/7s#^A Y 0 ~ 
AY j ffi*WJWlE»REC*^«ll*Y7 H U 

7s#55-E Y 0 ~ E Y j *W^fM, 
^ [0 0 2 1] Y7HU7x7 < C>y7TYBfi 77'V^ 

=e y *mott£fe*xttiH*Ui h t * t 

7H^A7JiH-TAY0~AY j fe^UTd^tl 
6Y7Kl^7.m-^AY0~AY j 5:Jj5(yii^., 

7vyt/3.^^y*^i33s ; E-Hi:5*iSi: 
^WiaS&E C*»f,iJ«ft«*i*«3i&Y7 H 1^7.^ 
#EY0~EY j S:Iti«Jii*. {m-tS,, ^LT, d*V 
f?<DY7 H U7«-^3Z.li?i!}* Y 7 h' l/7f3^$r t» i: C j 
+ 1 tfy h©rtfiP7 H 1^7<S^Y 0~Y j 4JFMUT. 
Y7 H l/7x 3-^Y D*rfl«ei-*. Y 7 h* 1/7x3- 
^ iTYDIi, Y7HU77^y77YB^f > {J^n^WBlt 



- 4 - 



7 

7 K UA{g&Y 0 ~Y j fefa- H OX. Hjfrt«±l!E 

[0 0 2 2] ^y7WMARY<Dffi£$ft7c8;fctf) 
t*>y M»**Y*-f -y^ Y S fcfrlsT«RftK8ttKttfc 
Stt$#S&y-*l»CD()~CD7tt. ^WlalSSE 

(0 0 2 3} h7>7WA&tRr>\77:v7*SA 
f*. ftifi-r-^IRC D 0 ~ C D 7 KjHffi OTRtt fett* 

^WA<o*i!|lffiia«W)ifctJ*»?f*. *ftBT*#»3r-* 
»CD0~CD7WW&$*\ -ecAXfflm*. r-# 
xjv^yyr i B©^-rs-Wleii»®a , Jj«lf7-^^ 
£;taS„ *>*7v:/SA<D^4fcei«W>AJMH 

-ra. *U6i-*«3ix-^«ic do~cd7 ms^s 

ft. ■fGJUfcWB-m f-fHl^^77 0BfflMft?t 
»JWiacEi««)X*«B?«3ig&s*w5. f-^^y7 

7 7 0 B 0&qMBEIR0ffl£flm& Hlfrr * r-* A 

1 0 0 ~ I o 7 K*ft-?ftJSIM£3 ft£. 
[0 0 2 4] ^-#^^77 J B^WWi, 
7 y y II K-CittRWi: £ft£ 

i: £ . *ffSf Sx-^A/H^*S§7- IO0~lO7£*M, 
TA7JSft6iIf£&*x-#&Ifcyj^ 7-fh7W 
WA£D^Mi-5i1iffi01«{c{gJ§TS o £*Hb©«*Ji* 

x-^fi, v-c h7>>' , wA^^ioiji!ft^ioT:«rr^; 

©«*ja^»«*4: Sft ^Mx-^C D 0 ~C D 7 £ 
fi-l/T^ ^ 'J 7 Ix-fMA R YtfMIfl^ftT-L 8 flltfM ^ >J 

h tii/j $ ft3« t l/'Wi. MtSi-S# 
£3A<*x-#a%ifffl "0" tSft6£tWfaEEVCC 
■? &/vf U^Vii £ft *M<i-S#£j&*-r-#rt J 

Wi " i " t sns t %wm&y s s t sns. 

[0 0 2 5] *>77>7SA<7>S-iii{M}l£ 

7 7 7 '> ^ ^ * v i>^m^ia i/* — hw< y 7 t -f * - 

KT*3®S$[*J&i:2ftSi:£\ ^^|J7KMARY«S 

do~cd7 ^^b-rtU^^^^tbu-fS-^fei^i- 

-5, c:ftt>cDS&*mU3-g-{£ 75yj/:x;rf*y;&*|i* 
01 U*- Kil3ft&££, tt-* .'K&^y 7 7 O B <DM 
!STS*fi[|HlK*^*ttS1-6x-^AttS^SiB i I O 0~ 
I O 7 ^^U77'r>a^l UtD^aSKMJiSSftS. 
777^^;*^'; 77-f ; e-Ki:Sft6 2: 

ami* fttz 8 <I8£M * y -b;l/^f> £B7j 5 tiS^OJ o 

#5§-i*. ^r/s-rs^^y-t^L/tviamjEi^D^ffi 

(DltijfEfg-it^SftS. ZCOtctb, -b>7.7>7'SA<D# 



(5) OTT7-2 64 84 2 

8 

smmzsmtzmiimzmEm* *-ft-Fft#&. 
[0026] misMmmitEci*. paassft&v^jfcw 

Oje©7A'd'y xac^ot^^ y-t;wc^j-rs7' 

& bmzm%X 7 H l/*«»E Y0~EY j »J£U 
X7 H 7 7 X B&tfY 7 H P-7./^«y 77YBI: 

jo jfcU 9-f h7>^WAt;e^TS. 

[0 0 2 7] ^^WWHIRTCI*. j&WlM9Pti& 
i: UT{»$&Sft£^7 7V *-7XM#C E B 

B^O'HJT'J'r ^-T'Ma^-O E B £ t (C^WOAWiH 
$riS^W(yr^Jc 7 =7 y > 3. p« y O^SIUrdt 

[0 0 2 8] I2]2(ll*. EIl<7)7v7^cL^q&y{I^-* 

1593 HI*. H2(D^tf-:inH«VB^**v5l/'^V' 
«8K L V 1 ®---3SiWW<OEI»M8l*^S*U 1^1 

4 eh 2 cd^higik} v B<D - mmiam %wm& 

tlZ> M O S F E T I* P -V 1 ^tS 

[00 2 9] 02l:»^T. 3 (D^M^H'-JEIOUfft V B 

t*. 4* *VSC V ^ Qfla^ * y 3 m<D%w\i + 

y^><5? C1-C3 (Ml ^v^USSQco«T^) 

y wy-H u 1 ~u 3 f*. ttifcts pft>*Mo 

SFETP3, P6»^P9 (t>'2(DMOSFET) <T> 

SFETN1. N2#t>'N3 (?J53^MO S F ET) £ 
47 /M/TSltil1ttfftVSS^'|^^*t€.. MOSFEP3, 
P6&t/P9(D7-7.fi. n]fc$Z>?1- J t^*)\>MOZ 
FETP2, PS&t^PS (fSl^MOSFET) fe/T 
bXWtffil±VCClZ®&2tl2> 0 MOSFEP3, P 
6 P 9 0>i9ggPf*. S l^«|57 - K u I , u 2 

Stfu3i:^3K MOSFETP2, P5^P8 
O^StiiSigi^ffiVCCHfe'i^^tlS. MO S F ET 
Nl~N30y-M:ll 7D77^KEI*ftCKG#>P> 
^ n y time K l l n «y ^{fl^> *>'{Jt^$ n 
MOSFETP2, P52fct) f P8<0'7-*-hl' 

so & ?D^fl»CKi«KwHV2, vs;^^ 



- 5 - 



9 

4fcJ:S£<Efrl|*«0H&3*k M0SFETP3. P6 

•flS(DMOSFETP2^P3, P 5&tfP 6 i&^Cft- 
P 8&t>*P 9 <*a& 1 ©^f y^THR'fcflWEU MO S F 
E T N 1 ~N 3 2 ©*< V *-f*«fc*|J&-f 5. 
{0 0 3 0] #JE|n|g»VBfi SMc, 1f85C?2JEVCC 
t*\Ai/$c l©Tffitttffio*Ul*lSP>'--Kd lfc© 
IRKc C 1~C2 (85 1 &V»143Q- 1 

©«r-m) ©±««Bf£o * y ftasy - H u 1 ~ u 2 t 

^t^C2~C3 ($2&^UgQ©&ft#&) © 
Tg|5^@o * U ftgM - H d 2 ~ d 3 £©[ffll::^ 3 ©* 
-T UTii8tt<bftS P^+ >*^MO SFET 
PI, I^St/P? (fg4(DMO SFET) Z 
ftib©MOSFETP 1, P4jftO : P7©y— hfcfi. 
?Dy^CK2 (^2©^D-y^#5f) ®-f>^- 
1 ^f>tfl: l"W*flW >VS-* L V 2 JktfL V 4 
tij:3jxfcm^*^ft^v0!^$ft *©3iK8P«. * 
©y-*o3HJ«ffiS^VCC&&0 t fcrtff^--Ku 1 

.at/u 2(r^n^-'tiiisi^$n5o *+^>^c3©±aj 

N^>^VMOSFETN4^lt > |?-JEEt§JS&V B 

©AtaeE^^ V P P IX tzWm&&£L'0 9 > 
:/|a]j&VC UT^itftV S S & 

[0 0 3 1] CLCDSWdt'fc^-C i'Dy^CKl 
^LVl~LV5lt #{::«£ft&^a* EI 3 ©!«"•< 

l v 1 K-f^UT^ftS «fc 5 c 0 
lft©iSmiEEA^SW-?Vmi:^ll!i?attV S S i:©|H}Kifi*'iJ 
BJSKaStt P>ft£ P^+ >*;i/M0 SFETPl 1 
Nf-t>^VM0SFETN6^t'. CftP>©MOS 
F E T P 1 1 6 <Djtm&&2tott K U"T Mi (Hi 

&©tftfj$SB'- o u t (Ofc^ftSo MO S F E T 

N6©y-hf^ la]S8©A^«s}7-i nKfc!j&£ft MO 
SFETPl l©y-Mt Pft^MOSFET 

p i o*ftLxmm>mmiAJM?vmKm<&iinz 

tti,lZ y t >*;l/M O S F E T N 5 ft LTI»fft 
(DA-JM? i n t«f&S*V&. MO S F E T P 1 0 RZf 
PI 1 ©££&&«*, ftWEXJjffiTVmiZffi&ZnZ. 

mosfetpio ©y- h teOj^atfjS&T- o 

u t {r^^ia. MOSFETNB ©V- K tifffiS'SJE 

VCCt:^5*i6„ l/^i«fy/WLV 
Hcov^TflBB-tSi:. ^©iRifiEA^T-Vmf^ 
t;^C l ©±g]i©iio * 'J l*3HV — K u l 
ft*. ffflX*«fini:lWn:ymCKl 
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ft, -f (DliiXm- outliMOSFETP3© 
[0 0 3 2] Zftb<DZ£frh, ^K^-fW^- 

C©<t?i&/^l/^?n5i:^ MOSFETN6 

(DXywmtgVxmm'ffltr.v s s©J;-5&n<;7 l^<;v 
£ £ ft AJMW© i^p* WUiflife v ssffli^atD 
i/^Ui: £fts 1 mo s f e t P i i oyac^m^ 
JO *%ttX&W£MM : T-Vmlz}3tfznffi)JE(D& 5 

L V 1 ~ L V 5 (i. i n ICfctfS XJM"j 

vmiz^^n^mff-^i^t^ < mi u Mfc-tz 

P^t>^MOSFETP3, F4, P5, P7&h 

mz p 9©^> • xywttmmziwmiso zt,<nt& 

[0 0 3 3] i'Dy^CK 

ay ^#^-c k 2 <> $ tiSjlS i ©^-Y ^ > 

ii7 i/HfeV ^-ffitHlSftV BT-fi, MOSFETNl-N 
3, P2Sy f P3, P5&tfP6%bmzP&}k.V ! P9 
tf-ftlZ7lr>tm£-$t\ MO SFETPl, P4j4^ 
P7(i^7WSi:$tvS„ d©/t©. ^ft^Cl- 
C 3 ©±S|S^o * U WSISy -Kul~u3(t ^fS"t 
§2«DMOSFETP2^P3, P5RtfP6&b 
XfiZP8&tfP9Zfr IsT'ffiVMtf. V C C iZfoH-fci! tv. 
■?-©Ti5'®t!Sjo * 'J l*J8M — K d 1 ~ d 3 ^S"tS 
MO S F E TN 1 ~N 3 ^/MxT^Jl!lVli{&V S S 
$tv-5o ^niU'J, **/^>#C 1~C3I^ S« 
JE V C C&t>'iSll!{^fi[ V S S IBItrSlSHW*- il WmftZft 

dl~d3fi. S4(^$tt^J:-5^ MtSMOS 
F E T N 1 ~N 3 © L ^ V ^m/:h©^W feStt S C i: JJC 
< i£Mm<\L V S S t $ ft. -€-©±8!S1tt<f®'3 * U WfilU - 
Ful~u3li ^JiS-T § 2 4*1©M O S F E T P 2 ^t/ 
P3, PSJkVPG&btflzP 8%.tfP9(DL£i<^m 

[0 0 3 4] ^Dy^fCKl^'DfUA^ 
40 2 ft* O y ?imC K 2 W V^JViZ Z tl^fO 2 ©^ 
-f5>yT'{^ MOSFETN 1~N3, P2MP 
3, PSJktfPStehmzPzmfPVtft^izjjryik 
mtZtX ^TMOSFETP 1. P4JktfP7tfi 

C3J*. MOSFETPl, PAJktFPItftXsT'im 

mz msm&iz nxtitM-z n& Bt&o. W4 iz-;a $ n 

- K d 1 ^'MO S F E T P 1 feMtiSISifffijlVCC h 

is ft ^ftfeSW-c-tojifffBlSo * (Aisiu - h u i 

50 £**)^901 0-mfm-o * »J - H d 2 i; 
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mMEEVCC©2{f5o£U 2VCC£X'W{s±tf btl 

U l^lSPy - H u 2 i: * */^>* C 3 OTTSPfgfi^ * «J« 
Sfly - H d 3 £ tffflffiffllZ V C COT 3 {&o * U 3 V C C 
*-CWUhlf fctk S^w*tfe£tt"t*+A5'*C 3 
OT±S|S1ifIo i U |A)g|5y - h* u 3 tMBSBSQEV CCC4 

«o * u 4 v c c *t*}«p u±tf t> ns. 
[0035] j^t, PM»«cffffliw^*«';ai**u 

;^># C 3 (D±3Wm-^ * U ray — K u 3 (Ki. ^OT 
4 V C C t U^/jNfg&fc V C C i: -f S 'W* 

^§MOSFE TN 4 1 W&fit^t'^ 5 >7W 

T&ii£ tk Z(D9tf£W£<D? 5 >:fl»lwi5tt**{fcV 
PPO{£ 

VPPO=4XVCC-V t h 
•3*iJ + 20V-Vt hOT«);-?&iftit{£i:&S. ^-JEE® 
JEEVPPOfi. ?7>yWVCC,J:y^OT1i{fta*+ 1 
2VC^7V^tvm iiSflilEVPPfcLTXTh*^ 

[oo3 6] T&fr*>, z.<nmm\<r>^FEmm^^x 

{IHUfoSV P Pli»feft6#fl:f8£E©* 5 V7mfOTfg{iV 

VPPO= (Q+l) xVCC-Vth 

& U . HI 9 tl»tf fett^RI-g8»©#«SWffi0» 
Kift&UT-tOTlg&kfcQx V t h C1OT 

,mnj^ <b93 <k-Mr. iif5^{ffe&/&V PP Kli. ^ 
D y ^M^-C K 1 MfC K2(D1 1M ^;i/#OTH$|fl]£ t, 
oT±?i2jTrMOTiSfS<a^^ ^jEE0SSVBOT3i:*.± 
AfJB*IHI*^*a^®IS$tiS. dOTfc!^ U-jEIhIB&VB 
£ ? 5 v v ^ y * U OT?- v 7M u 

[0037] @5i;li c <KWWm\\ £ fufcJKEHB 
vB<D^2©a6]K5^jOTiHij«ia*%$tiT:v^. m 

mmmc lot- •mmvmmm'&istk m 7 in*, 

£»S«©JW3H]»VBtt. nuSBia2OT|^l$:S*6<jC 
[0 0 3 8] @5l:il3V^, COT^WJOT^jElelS&VB 

^r-v/^c i~c3OT±ap'®^o*gray-H 

u l~u 3ii®®mvcCi:OT|fi|ir^lOT7.'f 
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UT^tt^tVSN^-V y**MO S F E TN 7, N 
8}ktfN9 (jfj 5OTMO S F E T) *t^Cl 
~C 3 <DT3f$M^ £ «J ray — K d 1 ~ d 3 i:$Jt!lfti 

Nft>*AMOSFETNl, N2#£J f N3 (!$3OT 
MOSFET) tfet^t'o CftfcOTMOSFETOT'/- 
h K 2 Ely 9 K/^V&mMC L frb*<DitiJjffi*lr 
oit^Dy^CKl (US 3 OT^D *^ 
3fi^m$*iS. £D«y^U^;l^]«&CUrte> * 
/<? D y ^ ^-feiniS& C K G *^ jftlUim' 1 OT ^ D V V <?. 'jOTJx 

[0 0 3 9] mZfVyfffi^CKl Bl& 1*1 

7 {C/Tn^ tlS <£ 9 ^OT^Sli S S 

OTJ; -5 ?c a <i; ■?-OT i «'.^i I/^^tBjJSi^/JiV 

C COT «fc o ^/n-Y l/^l/fc Vl/^-g-T'* o 

[0 0 4 0] ^Dy^lx^l/^lul^CLti, t# 

@tcS*5^ D V Zim C K 1 BOT-1' V 5 i 5 

i?c4OT±g|5iilifi. ^*-Kj^J»i:*nsN^y 

^;VMO SFETN 1 0 ZftLTmmtiEVC C(I^ 

$ tis t ii t gB»i^Ds t i? p ^ -v y^^M o s 

F E T P 1 2 >*AMO S F E TN 1 1 

\sTfflmmiy s s \z.m#%*v£>. znbcoMO sfe 
tpi2 stf n 1 1 wsmnftznt- h i/-r 

MOSFETP 1 2<Dimm& ^OT 
* ij # ^>»^>^ c 4 <D.\j$mM^®ift2 

[0041] BM?uy?imcK i Bmmu^jv^ 

* »J MiKMEEV CCOTJ; o Is* Jit $ frh 1 1 . 
-r w<— * v 5 (Dta^rs-r-^ * »J ***i/9 C 4 OT F^i 
1BliK*JW*lttffl»*»flMtffiV S SOTJ; o 1> IssOV 

mJSilStlSMO SFETN 1 0 £ftl,XmM 
fgJEEVCC <fc UMO S F ETN 1 (HDls^WWMftti 
40 (t<£V^ffiVCC-Vt hlZftM^nZ. MOS 

f e t p 1 2 fi, toy- hmfft^ j eOTy-7.mfft«fc u 
^^tztbizxyumtteO* mosfetni u&*> 

<D&jM : ?-iz m-f z 9 d y ?m%c k i ot i"<mz. m 

[0042] ^C»d, mZi> n »v ^C K 1 B U 

^;i^> * y gsit&'iffi v s s ot <t 9 ^ a t $ nz> 
-r^wv5 ©tu^jjgT-o * y =¥ C 4 OT 
TtfflffiJ-isttftfttffiiiSffiBtainv CCOT<fc-5 V 

50 ^JVt^n. CtllC«toTdr+/^>^C4OT±SI5flilf>' 
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2VCC-Vt htr?|iU±Jff>tvSo Z0)£%. MOS 
FETN1 U&tyimtZtk ftfeoTMOSFET 
PlZ^ViKit^t, **/V>#C4(D±gP^i 
iSV&miiL 2 V C C - V t h J£*-<D* D y 

/vf U/dt^ fm.2 VCC- V t hf*, 

S-v^x5^t>JfVCC + Vt h+ (VCC-2Vt 
h) T*$>oT, ?^mVCC<Dig{£VCCK|2]5CDM 
OSFETN7~N9(DUtvWdXEVt hfeflq*fc*t 
<£Ut>VCC-2 Vt h^c^^l^^ftS. Z(D 
SMi. MO SFETN7, N S&ZfN 9tf?VvP{M^ 
C K 1 (OJ vf l^;t/fe<gttT;fr y^flgi: £ ttS £l £ . * 
•V/^>#C 1 ~C 3 CD_hg!S^Mf*. Ztlb<DMO SFE 
T<D U £v SffitBBDf&SfcStt €> i fc ft < lEM^lE V C 

[0 0 4 3] o*U. C(D^litefi9jT'f^ ^ff^Cl 
~C 3 <D±&lfmt.WMfg&VCC £<DffllzW>ttbftZ 

tf wvgm-i y^—f ^ t ft < . -ett^n i 

■flS£)N?"f >^;HvIO S F E TN 7 ~N 9 Hg§ 
*l3iRT*fcoT> CtW: J:oT|fi!ElHlKV B£>;Tr§!j W 

7«S*» 3 ft£ *» i: ft £. 
[0 0 4 4] J^©3SK«KJ: U »MxSfW18&S«*T 

JK©iiU-e*s. -fft*>*>s 
( i ) m-mfiM7 v y ■s'a* * u mzfamznzftjE 

n him \<D?uy zmm^^xmRm^x^imt 

£ tiZQMto® l ©*-f &lft<^U^Qtf> 

W&tt <b*$5 l v fflit#K;t y-ViM £ £ 

1 ©#^/V>^cD<toS-(0^lii:iD|i5]$>Sv>f^ l ftv^U 
^Q- \(D^\Ai/^(D-^0yfmtW l 2tii\i^^Q.(D 

K«E0^&fcistt5ieffi*-aiK: (Q+D XVCC 
*T?*qi L±{f £ i 4: **t? £ 3 i: ^ 5 ?>ns. 
[0 0 4 5] (2) ±fffi ( 1 ) £KJ:U. ^JEElHl*ft£D/fr 

(3) ±ffi (1) Wttf (2) JjlK,fc«J. #JBE(HlS&fcl*l 
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[0046] ext. ^mm^^x^nt^mi^ 

M0KPfl££*l.5fcm?l;*ft<> -f-£>4gg£)&j&L<ft^ 
gft V B %m%.Z> Z t **T'£ 5 U« CC0^-]l£lulSft V B tr i 

/<? oji^fiRsnsiSiaEv p p»m^t/-».tittE«'n§^ 

77 l^f f^^Jx- § * U ^©rigsmfiZfeffiit 

I O 0 ~ I 0 7 T-fXtm+XMr-* Wffli 
?t l>xmwttz> Z £ *^T'$ 5U 77>yi'4^ ; e'J 

H 8 \cy b&6lX'$>ZZ£ 4^^i*f'l-i:J4Lftv\ 

[0 0 4 7] m 2&.am S tlfc^T. MnMVBfi. 

y^>i5?C I ~C 3a>±fflfmm&Xf~FW®MWllz% 1 & 
2<DX-< y*¥8tt UTH2Wf>tlSMO SFET 

J» U ^IBIH^fpti3?&'3©7.-r'y^T-at. n^-^ 
>*JVM.OX-< 7fMO SFE T^svMiP^--^ 
&t>*N^ >^>;l/MO S F E T*>t>ft ^HUA^'f 5* 
IttgSAS^ |g|5»w*JV>T. MO S F KT 

n i ~n 3 <d¥- h {ro^^ nsi'Dy ^#rj- m 8 

60^O>y^<S#CKli:U MOSFETN7-N9C0 
y- b»C^$tie^ D >y ^flJC K 1 L£D/^'^' 

OSFETNl 2k. LVmS'bZ&^yf'ff^XMS 

{r^^Sk^tlSN^-^V^^MOSFETN 1 3 £ 
ikm*-lzmvi£t&Z£tfX'ZZ>. 
[0 0 4 8] m2, m^JktmSKiS^X. 
C 1 OT»fBffiWClRW bH&MO SFETNl^P 

wm-u&\jrtz> z £ \z x -3xmwjK$mx% 

$f>tr, 1212, |g| 5&.tm 8 t;/T>$ tlS#l£(MlgftVB<D 
^iVj|^^E14&tmi7 {^-^nS^D-y^faficO^ 
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[0 0 4 9] J5JUb®»im?l4. ±t UT#?§P;j#K=fco 
[0 0 5 0] 

ffik©i8nc-t nfw fetias i n v *«#fc«o 

iz^ft^ttmihim 1 (9*ny*##£<i«JK*r«l 
i: $ *i€> QflS£>3& 3 tf>*-Y y i: fcS#K#5 

ztz, Qmo* vav* Vitmm^mufe ox^cd 
**sw*mmmzmm£Lxmm£$y&>^&tt 

Smftfc-SU' (Q+l) xVCCrt'fl'lUilfSdi: 
[03] 
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[gi2] 3 onowqvu $ nfeWEEiKKogs 1 ©sfeiKKi 

fewrtiaBBro**. 
(H 3 ] 121 1 0>£JBEIDM$£l?r 

JO [g] 4] 01^JEEI"J^©-^^Jfe?7<i"fR" W«l"C' 

[|2| 5 ] d <D5PJ3**3& H H ixfc jqPXEF'IIWJJC 2 ®£&kffl| 

[HI 6 ] (21 1 CDlf-jllHlgftf^ i *l£ * D y * 1"<;H£& 

(SI 7] m6£>?vy? l"VVg&WfaO>— Wn&teifc 

tm%mmx>3b%. 
20 [1219] m^<D^-m^(r>- \mB-tm^mx'$>^. 

MARY • • -**|J71H\ XD- • -X7K^f 

a-^. ss- • • xb - • -X7H 

L/X^y77. YS- • •Y^-yf, YD - • • Y7 
Kl/7sf3- ^ YB- • •Y7Hl/^77. WA 

• ■ • 9-f h7>y. SA • • • ■ty^.7>y. I B • 

• • r-#AA^77, OB - • • T-*-#,'l57J^y7 
7. EC - • • rWJflSlelJfft. VB- • -JHElHlHk T 
C • • • ^^5V^J»W. C 1~C 1 1 • • • *Y 

J» P1-P12- ■ • PftV^VMOSFE 

T, N 1 ~N 2 0 • • • Nft^WVMO S F E T, V 
1~V7 • • — LV1-LV5 • • • I/* 
C KG • • • ?D'y*9B3-F?llk V 

mm. 



[1215] (1216] 
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19 20 

(51) Int. CI. c f?\mM&% FI m&tiftBti 

I-I0 1L 21/822 

«^NP*±**«f5TB20»l# « 
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